This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not Hmited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



This Page Blank (uspto) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



© Publication number: 



0 562 467 A1 



0 



EUROPEAN PATENT APPLICATION 



@ Application numtier: .93104495.2 
(g) Date of filing: iai03.93 . 



© Int. CI .5: Gp6K 15/02 



® Priority: 26.03.92 JP^ra^^ ; 


© Applicant: Kabushiki Kaisha Toshiba 


72, Horikawa-cho Saiwai-ku ' 


@ Date of publication of application: : . 


. . Kawasaki-slii( JP) 


29.09.93 Bulletin 93/39 






@ Inventor: Osawa, Kimio, c/o Intellectual 


@ Designated Contracting States: ' ^ \ 


Property Div. 


DE FR GB 


K.K. Toshiba, 1-1 Shibaura 1-chome 




Minato-ku, Tokyo 105(JP) 




@ Representative: Henkel, Feiler, Hanzel & 




^ Partner 




IVk>hlstrasse 37 




D-81675 Munchen (DE) 



@ Image forming apparatus. 



CD 

CM 
CO 

in 



® In a case that IC cards (51 7A. 517B) in which 
font data is stored are not mounted on an image 
forming apparatus, a font name of font data stored in 
a ROM (702) provided in the apparatus is displayed 
on a control panel (16). In a case that the IC cards 
(51 7A, 517B) are mounted on the image forming 
apparatus, a CPU (701) provided in the apparatus 
monitors the mount and detects the mounts, and a 
font name of font data stored in the mounted IC 
cards (51 7A, 51 7B) are displayed on the operation 
panel prior to the other font name. In the other 
words, the image forming apparatus of this invention 
can select and display the font name of font data 
stored in the outer storing apparatus prior to the 
other font when the outer storing apparatus in which 
font data is stored is mounted on the image forming 
apparatus. 
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The present invention relates to an image for- 
ming apparatus for forming an image correspond- 
ing to a font in accordance with font data, and 
more particularly to an image forming apparatus, 
which can form an image corresponding to a font in 5 
according with font data stored in the apparatus or 
font data stored in a storing apparatus to be moun- 
ted from an outer unit. ; , . - 

A laser beam printer .has been known as an ' ' 
image forming apparatus forming an image- on a " io 
recording paper iri accordance with image data 
supplied from an outer unit, for example, a host 
apparatus." In this apparatusV'dode data or image 
data are supplied to the laser beam printer from an 
outer host apparatus such as an electric filing ap- 15 
paratus, ■ a word processor, a personal computer, 
and the like, a laser beam is modulated, scanned, 
and irradiated on an electric conductive member, 
that is. a photosensitive member, so that image 
data is developed after an electrostatic developing 20 
process, and the image is transferred to a transfer- 
ring material, for example, paper. That is. accord- 
ing to this type of the image forming apparatus, 
image data supplied from the outer unit, that is. 
image data is expanded to bit map data, and the 25 
laser beam is modulated by bit map data. An 
electrostatic distribution pattem, that is, an electro- 
static latent image, is formed on the photosensitive 
member where the modulated laser beam is 
scanned. Developer such as toner is supplied to 30 
the electrostatic latent image by a developing de- 
vice, so that the electrostatic latent image is devel- 
oped. The developed image is transferred to the 
transferring material, e.g., paper, which is fed from 
a paper feeding device, and the above toner is 35 
fixed by a fixing device, and is discharged. 

According to the above type of the image 
forming apparatus, standard font data, e.g., curie or 
bold character data is stored in to a ROM (Read 
Only Memory) serving as a storing apparatus in the 40 
image forming apparatus, and code data serving as 
image data sent from the outer host apparatus is 
referred by font data and expanded to bit map data 
by a CPU (Central Processing Unit) provided in the 
image forming apparatus. In a case that font data is 45 
supplied to not only ROM but also the outer unit 
together with image data, data is also stored to a 
RAM (Random Access Memory) and can be re- 
ferred. However, there is a problem in a memory 
capacity, and it is not preferable that font data is so 
stored in the RAM. 

In recent, there has been prepared an outer 
storing apparatus in which font data of an IC card = 
or a font cartridge. The storing apparatus is moun- 
ted on the image forming apparatus as required 55 
and font data serving as the stored content is 
referred as ^required: If the outer storing apparatus 
Is mounted on the image forming apparatus, a font 



name of font data stored in the storing apparatus 
and that of font data stored in the outer storing 
apparatus are normally displayed in a font menu of 
a control panel. An operator operates the control 
panel and selects a necessary font name, thereby 
image data is expanded to bit niap data in accor- 
dance with the selected font data and an image is 
formed. - ' 

According to the conventional image forming 
apparatus, if the outer storing apparatus is mounted 
on the image forming apparatus, the font name of 
font data as the stored content is disjDiayed in the' 
menu. However, this only increases the number of 
selections in the menu, and there is a problem in 
that it is unclear which font name corresponds to 
the outer storing apparatus. Normally, a list of the 
font names of font data stored in the inner storing 
apparatus is displayed in the font menu of the 
control panel, and the font name of font data of the 
outer storing apparatus is displayed in addition to 
the font name of font data of the inner storing 
apparatus. Therefore, in view of the relation of the 
size of the display area, there is a problem in that 
the font name of font data stored in the outer 
storing apparatus is unclear unless the font name is 
retrieved. Or, there is a problem in that it is unclear 
whether or not the outer storing apparatus itself is 
mounted and the font name is displayed. 

An object of the present invention is to provide 
image forming apparatus which can select a font 
name of font data of an outer storing apparatus 
prior to the other font name, and display the font 
name. 

According to the present invention, there is 
provided an image forming apparatus comprising 
first storing means for storing first font data, sec- 
ond storing means, detachably provided in the ap- 
paratus, for storing second font data, converting 
means for converting font data to bit data and 
detecting the mount of the second storing means, 
image forming means for forming an image cor- 
responding to font data in accordance with con- 
verted bit data, and display designating means for 
displaying a font name of convertible font data and 
designating the font name such that a font name of 
second font data is displayed prior to a font name 
of first font data in response to the mount detection 
of second storing means by converting means. 

According to the image forming apparatus of 
the present invention, if the the outer storing ap- 
paratus in which font data is stored is mounted on 
the image forming apparatus, the mount of the 
outer storing apparatus is detected, the font name 
of font data of the outer storing apparatus is dis- 
played prior to that of font data of the inner storing 
apparatus bas6d on the detection of the mount. 
Since the font name other than the font name of 
font data of the standard innei* storing apparatus is 



y. <EP 05e2467A1 J_> 



4 



3 EP0 5I 

displayed, it is evidently shown that the outer stor- 
ing is mounted. Moreover, since the font name. of 
font data of the outer storing apparatus whose 
frequency of use. is relatively high is displayed 
prior to the other font name, the operability of the 
image forming apparatus can bq improved. 

This invention can be. more fully understood 
from the following detailed description when taken 
in conjunction with the accompanying drawings, in 
which: . . : . - / 

Rg. t is a perspective vieyy showing the outline 
of an image forming apparatus according to the 
firjst embodiment of^,the present invention- 
Fig. 2 is a plane viovy showing a control panel of 
the innage forming apparatus of f ig, 1 ; 
Rg. 3 is a cross sectional view of the image 
fornriirig apparatus of Fig. .1; . ; - , 

Rg, 4 is a cross septional view showing, an 
enlarged, part of . the imaging forming apparatus 
of Fig.t3; , ^ _ i . 

Rg. 5 is a block diagranri showing the outline of 
a printer control board circuit of the image for- 
ming apparatus of the present invention; 
Rg. 6 shows a, flow chart relating to a font 
display of the circuit of Rg. 5; and 
Rgs. 7A and 7B are views showing the display 
of the font names of , the display section of the . 
control panel of Fig. 2. 
An image forming apparatus relating to an em- 
bodiment of the present invention will be described 
with reference to the drawings. 

Fig. 1 is a perspective view of a laser printer as 
an image forming apparatus. Fig. 2 shows a control 
section shoyvn in Fig. 1. Fig. 3 is a cross sectional 
view showing the inner structure of the laser print- 
er, and Fig. 4 is an enlarged view of Fig. 3. 

As shown in Rg. 1, in a laser printer lb as an 
Image formirig apparatus, an upper surface portion 
of a cylindrical member is formed to be inclined, 
and a concave portion 12, serving as a first paper 
delivery section, is formed thereon. A concave por- 
tion 13. serving as a second paper delivery section, 
is formed on a left side surface portion of the 
cylindrical member. A paper delivery tray .14 is 
attached to the concave portion -13 to be detacha- 
ble from the cylindrical member. As shown in Fig. 
3, a manual guide 32 is attached to a right side 
surface portion of the cylindrical member to be 
rotatable at a fulcrum 30, which is formed in the 
cylindrical member, in a direction of an arrow 1 of 
Fig. 3. A side, surface cover 34 is attached to a 
lower portion of the manual guide 33 to be rotat- 
able at a fulcrum 36, which is formed in the cylin- 
drical member, in a direction of an arrow II of f^ig. 
3. As, shown in Fig. 1 , a control panel 1 6 is formed , 
on a right side of a front surface of the cylindrical 
member, and paper cassettes 400 and. 401 are 
mounted on a portion lower than the control panel 
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16 to be detachable from the apparatus. Moreover, 
there are formed openings 24A and 24B; between 
the paper cassettes 400 and 401. The openings 
24A and 24B are , formed such that a font cart in 

5 whichifouter font data is stored and a card for an 
application. soft are inserted thereto. 

As shown in Fig. 2, the control panel 16 com- 
prises a liquid crystal display 16A for displaying a 
number of paper, a mode guide message, and the 

10 like, an LED display 168, which is-^ lightened and 
displayed .by various types of LEDs, and a switch 
16C .fpr J displaying various, types of operations. 
More specifically, the LED display 168 is formed of 
an "ONLINE" display showing whether or not. the 

75 apparatus 10 is connected to. the outer unit, that is. 
online/offline mode, a "READY." display showing 
that the apparatus. 10 is in an operatable state, at 
"SERVICE" display requiring. an operator call, and; 
a "MODE" display showing an auto/manual mode.: 

20 The switch 160, is formed ofi for example; a menu 
key, a vatue key, or a ten key (not shown). The 
menu key is formed of two keys, that is, "next ; 
item" and "previous item" keys. The next item of a 
plurality of menu data, which is displayed on a left 

25 half of the liquid crystal display 16A, is displayed 
every time the "next item" key is depressed, and 
the previous item . is displayed every time the 
"previous item" key is depressed. These display 
operations are performed to be circularly repeated. 

30 The value key is also formed of two keys, that is, 
"next item" and "previous item" keys. The display 
of the next item of a plurality of value data cor- 
responding to menu data, which is displayed on a 
left half of the liquid crystal display 16A, is re- 

35 newed every time the "next item" key is de- 
pressed, and the display of the previous item is 
returned every time the "previous item" key is 
depressed. These display operations are also per- 
formed to be circularly repeated. As explained in 

40 detail later, if "font" is displayed on the left half of 
the liquid crystal display 16A, the font name of font 
data stored in one of 10 cards 51 7A and . 5178, 
serving as an outer storing apparatus, is displayed 
on the right half of the liquid crystal display 16A in 

45 a case, that an 10 card, serving as the outer storing 
apparatus, or font cartridges 51 7A and 5178 are 
mounted- In this case, if "next item" is depressed 
by the value key, the font name of font data stored 
in the other 10 card 51 7A or 10 card 5176, serving 

50 as an outer storing apparatus, is displayed on the 
right half of the liquid crystal display 16A. More- 
over, if "next item" is depressed by the value key. 
the font name of inner font data stored in ROM, 
serving as an inner storing apparatus, is displayed 

55 on the right half of the liquid crystal display 16A. 
For inverting the display image, an "image re- 
versed print" is selected by the menu key of the 
control . panel 16, so that a reversed image is- dis- 
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played. An operator selects a desired operation by 
operating the menu key or the value key. and can 
send an instruction to the apparatus. * - 

As shown in Figs. 3 and 4. a' drum shape 
photosensitive member 202, serving as an image . 5 
carrier member, is provided in the apparatus 10. 
The following apparatuses are sequentially ar-^ 
ranged around the photosensitive member 202. 
That is, a charging apparatus 204 for charging the ' 
photosensitive member 202, which is formed of "70 
scorotoron. along a' rotating direction shown by an 
arrow, an exposure portion 206 as means for for- 
ming an electrostatic . latent image on the photosen-' 
sitive member, a developing apparatus 208 for 
developing the electrostatic latent image with de- 75 
veloper, a drum cleaner 21 G for cleaning the pho- 
tosensitive member 202,- and a pre-exposing ap- 
paratus 301 for preliminarily exposing the pho- - 
tosensitive member 202 before exposing the image 
so as to stabilize the charging characteristic of the 20 
photosensitive member 202 are sequentially ar- 
ranged around the photosensitive member 202.^ 
The photosensitive member 202, the charging ap- 
paratus 204. the developing apparatus 208. the 
drum cleaner 210.' and the pre-exposing apparatus 25 
301 are formed as one unit. That is. as shown in 
Fig. 4, these apparatuses are arranged as an elec- 
trophotography process unit 200. which is detacha- 
ble from the apparatus . 

As shown in Fig. 4, in a laser exposing unit 30 
100, a laser diode (not shown) is formed in a case 
105. A laser beam 102 emitted from the laser 
diode is converged by a condenser lens (not 
shown), and is made incident on a polarizing ap- 
paratus 108. A polyhedral mirror 106, which rotates 35 
at high speed is mounted on the polarizing appara- 
tus 108. The laser beam 102 reflected on the 
polyhedral mirror 106 converges on the exposing 
portion 206 of the photosensitive member 202 
through an F QH lens 110, a reflecting mirror 112. 40 
and a dust proof 114, the exposing portion 206 is 
scanned by the laser beam. 

The developing apparatus 208 comprises a 
magnet roller 220 in a case 224, stirring rollers 
222A. 222B, and developer (not shown), which is 45 
formed of two components, that is, carrier and 
toner. An electrostatic latent image is developed by 
toner. Moreover, a toner supplying apparatus 226 
for supplying toner is attached to the developing 
apparatus 208. - so 

An elastic blade 232 contacting the photosen- 
sitive member 202 is provided in a case 230 of the 
drum cleaner 210. so that toner left on the pho- 
tosensitive member 202 is scraped away. The 
scraped toner is sent to a toner container 214 of 55 
the case by a transfer roller 236. 

A fixing apparatus 350 comprises a heal roller 
352 having a heat lamp 351 inside, and a pressing 



roller 353. which is pressurized by the heat roller 
352. Paper P is passed between these rollers 352 
and 353. so that an toner image is melted and 
fixed on paper P. The heat roller 352 and pressing 
roller 353 are surrounded by a lower casing 354 
and an upper casing 356. Also, these rollers are 
structured so as to prevent heat from being moved 
to the outside in order to reserve a suitable tem- 
perature atmosphere, which is necessary for a suit- 
able fixing. The heat roller 352 comes in contact 
with a cleaner 358, and is set to be in a cleaning 
state that the suitable fixing is always' performed; 
Also, the surface temperature of the heat roller 352 
is detected by a therinistor (hot shown) to maintain 
temperature, which is necessary for the suitable 
fixing. • . n 

A guide 368 for separating paper is provided in 
the vicinity of the lower stream side' of a contacting 
portion 362 between the heat roller 352 and the 
pressure roller 353 in the upper casing 356. The 
top end of paper P guided by the fixing apparatus 
350 is surely separated from the heat roller 352. A 
paper guide 366 is provided at a paper outlet side 
of the fixing apparatus 350. and a fixed paper P is 
guided to a pair of first paper delivery rollers 408. 

In the apparatus 10. an image transfer section 
209 is provided between the photosensitive mem- 
ber 202 and a transferring apparatus 300. A trans- 
ferring guide roller 422, a pair of paper guides 420, 
and a pair of aligning rollers 406 are provided at 
the upper stream side of the image transfer portion 
209. 

A paper transfer guide 416, the fixing appara- 
tus 350, the pair of first paper delivery rollers 408, 
and a pair of second paper delivery rollers 409 are 
provided are provided at the lower stream stream 
side of the image transfer portion 209, Delectrifying 
brushes 412 and 413, which comes in contact with 
a non-image forming surface side of paper P along 
the transferring direction of paper P, in these paper 
delivery rollers. 

In the lower portion of the apparatus 10, paper 
feeding rollers 402, 403, and paper cassettes 400 
and 401 are arranged. In the vicinity of the paper 
feeding rollers 402 and 403, there is provided a 
paper empty switch (not shown) for detecting paper 
P in the paper cassettes 400 and 401. On the side 
surfaces of cases 450 and 470 of paper switches 
400 and 401 . there is provided a paper size detec- 
tion switcK (not shown) for= detecting a paper size 
of contained paper P. Moreover, there is provided a 
paper cassette- mount detection switch (not shown) 
for detecting that papei- cassettes 400 and 401 are 
mounted on the apparatus 10- 

At the lower stream side of the pair of the first 
paper delivery rollers 408, there is provided a gate 
apparatus 442 for changing a delivery path of pa- 
per P to the first paper delivery section or the 
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second paper delivery section. As shown in the 
figure, two positions, that Is. solid side line and 
broken line, side, can be selected, and paper P is 
delivered to the first or second paper, delivery 
section. ... 5 

A paper delivery path 424 Is provided at the 
right side of the paper cassettes 400 and 401 , The 
paper delivery path 424 comprises paper guides 
431 , 432, 433, and a pair of paper delivery rollers 
440. and 441. The side surf ape . cover 34, is in-v: io 
teg rated , into the paper guide 431: At the upper 
stream side of the psur of the. paper delivery rollers ^ 
440, there are provided-paper guides 435 and 436 : = 
for guiding paper .R. tO ; the pair pf aligning' rollers 
406 ...Also,. at the upper, portion of the paper, deliv- , ts 
ery path 424, there is provided a paper delivery 
path 425 for manuallY. delivering paper.; The paper 
deliver path 425 is joined to the pjaper delivery path 
424. . ;.- :: 

An aligning switch 630 is provided iri the vi- .20 
cinity of the pair of aligning rollers 406. Also, a 
paper delivery switch 414 is provided in the vicinity 
of the pair of the first paper delivery rollers 408. 
and paper P moving in the apparatus lOJs de- 
tected. , , , 25 

On the back surface of the apparatus 10, an 
engine control board (not shown) and a power 
supply source (not shown) ^are arranged. On the 
engine control board, there is mounted an engine 
controlling circuit, which controls . each electrical 30 
apparatus provided in the apparatus 10 and which 
controls an operation for completing the elec- 
trophotography procjBSS. 

A printer control board 602 is , arranged in a 
board containing section provided, between the pa- 35 
per cassettes 400 and 401. On the printer control 
board 602, the printer controller for controlling the 
operation of the engine controller is mounted. The 
number of printer control boards 602. two printer 
control boards 602 at the maximum can be moun- 4o 
ted in accordance with the extent of the additional 
functions, for example,. additions of types of emula- 
tions. Moreover, font ic cards. 571 A 517B serving 
as the outer storing apparatus shown in. Fig. 1. can 
be inserted to font card connectors 61 OA and 45 
61 OB, which are arranged at two portions of the 
side edge portion of the printer tjoard 600, thereby 
functions can be further added . 

In. the image forming operation, if . the drum-like 
photosensitive member 202 is rotated, the surface so 
potential of the photosensitive merpber 202 is 
maintained constant by the proroxposing apparatus 
301, and the photosensitive member 200 is uni- 
formly charged by the charging apparatus 204. The 
laser beam 102 emitted from the laser exposing 55 
unit 100 is modulated in accordance with an irnage .. . 
signal, that is, image data. The photosensitive, 
member .202 is. scanned and exposed with The 



modulated laser beam 102, and an electrostatic 
latent image corresponding to the Image signal is 
formed. The electrostatic latent image on the pho- 
tosensitive member 202 is developed by the devel- 
oping apparatus 208. and image-formed as a toner 
image, and sent to the image transfer section 209. 

On the other handf. paper P taken out of the 
paper cassette 400 or 401 is sent to the paper 
guide 432 or, 433 synchronously w'th the toner 
image forming operation. Then, paper, P is passed 
through the paper delivery path 424, and sent to 
the image transfer section, 209 through the pair of 
aligning rollers . 406.. transferring guide roller ,422, 
and pair of paper guides 420, and the toner image 
formed on the photoserisitive member 202 is trans- 
ferred, to paper P by the transferring apparatus: 300. 
Then, paper P is guided by thre , paper . transfer 
guide, 41 6. passed through the paper delivery path 
410. sent to the fixing apparatus 350, and the toner 
Image is melted and fixed to paper P.. Paper P 
delivered from, the manual guide 32 is passed 
through the manual paper delivery . path 425.: and 
guided to the paper delivery path 424, and the 
same operation as motioned above is carried put. 

Paper P. passed through the fixing apparatus 
350 is sent to the pair of the paper delivery rollers 
408. and sent to the gate apparatus 442. The 
position of the gate is selected by the instruction 
sent from the host apparatus in advance. In a case 
that the first position is selected, paper P is sent to 
the first paper delivery section, and discharged on 
the upper surface cover through the second pair, of 
paper delivery rollers 409. In a case that the sec- 
ond position is selected, paper P is sent to the 
second paper delivery section, and discharged 
onto the paper delivery tray 14.. 

After transferring the toner image on paper P, 
the residual toner left on the photosensitive mem- 
ber 202 is mechanically scraped away the pho- 
tosensitive member 202 by the drum cleaner 210, 
which is formed of an elastic member 212, and 
collected to a toner collecting section 34 in the 
apparatus. 

The details of the printer control board 602 will 
be explained with reference to Fig. 5 as follows. 

In the printer control board 602 of Fig. 5; CPU 
701 is connected to an inner bus 712. and controls 
the whole printer control board 602 through the 
inner bus 712. In other words, a control program, 
which CPU 701 executes, is stored in a ROM 702 
connected to the inner bus 712. CPU 701 executes 
the control operation in accordance with the pro- 
gram. In ROM 702, a password, which is checked 
when data is changed, data on paper such a top 
margin, a left margin, a paper type, and the tike 
other than the control program are stored. Simi- 
larly, a RAM 703 connected to the inner bus 712 is 
used as a page buffer. In RAM 703, code data, 
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which is sent from a host apparatus 709 through a 
host interface 708 and the inner bus 712, innage 
data including bit image data, font data, and micro 
data managing font data are temporarily stored. 
Image data such as font data other than bit image, 
data is expanded to bit image data in accordance 
with micro data and a control parameter stored in 
ROM 702 by CPU 701. and is temporarily stored in 
RAM 703. . . . ; i 

An expansion memory. 704 is. provided in the 
inner bus 712. The e)$pansion memory 704 is used 
as a memory having a large capacity in a case that 
image data sent: from/the host apparatus 709 is the 
large amount of : ^ata such . as bit map data and 
data for one page cannot be stored in RAM 703. 
Moreover, CPU -701 expands bit image data stored 
in RAM 703 to image data by the control parameter 
outputted from . ROM 702. = In this case, a video 
RAM 705 for storing image data is connected to 
the inner bus 712. Parallel data of. bit image sent 
from the video RAM 705 is supplied to a serial- 
parallel converter 706, and converted to serial data. 
Serial data is sent to an engine controller 720. A 
drive signal is generated Jrom the engine controller 
720 in accordance with serial data, and the drive 
signal is synchronized with a synchronous signal, 
and sent to the engine. As a result, as explained 
above, the polyhedral mirror 106 is controlled in 
respond to the drive signal, and the output sent 
from the semiconductor laser of the laser exposing 
unit 100 is modulated, and an electrostatic latent 
image is formed on the . photosensitive member 
202. 

The host interface 708 Is provided so as to 
receive and transmit data between the host appara- 
tus 709, which is formed of an computer or an 
image reading apparatus, and the printer control 
board 602. The host interface 708 has two types of 
transfer lines, that is, a serial transfer line 71 OA for 
transferring serial data and parallel transfer line 
71 OB for transferring parallel data. The serial and 
parallel transfer lines 710A and 710B can t>e suit- 
ably selected in accordance with the type of data 
to be transferred between the host interface 708 
and the host apparatus. 

An engine interface 71 1 is used to receive and 
transmit an interface signal 717 between the printer 
controller and the engine controller. Connectors 
71 3A and 7138. which are connected to the inner 
bus 712, are provided to supply power or a signal 
to connectors 61 OA and 6108 of the outer storing 
apparatus such as cartridge fonts or IC cards 51 7A 
and 51 78, and to prevent noise from being gen- 
erated when the outer storing apparatus is de- 
tached. A control panel controller 707 is provided 
to control the display of the guide message on the 
liquid crystal display 16A of the control panel 16. to 
control of tuming on/off or flickering the LED dis- 



play 168 or flickering, or to control control of 
sending data inputted from the switch 160 to CPU 
701. The IC cards 51 7A and 5178 as an outer 
storing apparatus comprise a nonvolatile memory 
5 such as static RAM:with battery backup, EEPROM, 
EPROM, or< mask ROM. As explained above, font 
data, the emulation program, and the like are 
stored* in these I C cards. . : 

The CPU 701 periodically monitors connectors 

■MO 713A:and-713B through the inner bus 712. More- 
over; the CPU 701 monitors whether or not the 
outer storing apparatus 51 7A or 5178 is connected 
to the connectors 713A :andr 7138. The monitor 
program is stored in 'the ROM 702 in advance. 1n 

16 other words, if '"font" is displayed on the liquid 
crystal display 16A of the control panel 16. a font 
display signal is sent to the CPU 701 from the 
panel controller 707, and the CPU 701 executes 
the monitor progranfi stored in the ROM 702 in 

20 response to the font display signal. In inquiry, it is 
asked whether or not the CPU 701 is connected to 
the connectors 71 3A and 7138 and whether or not 
the outer storing apparatus 517A or 5178 is con- 
nected to the connectors 71 3A and 7138. In a case 

25 that the outer storing apparatus 51 7A or 5178 is 
not connected to the connectors 713A and' 71 38, 
the CPU 701 sends a control command to the 
control panel controller 707 so as to display the 
font name of font data stored in the ROM 702 on 

30 the liquid crystal display 16A of the control panel 
16. As a result, the font name of font data is 
displayed on the liquid crystal display 16A. In a 
case that the outer storing apparatus 51 7A or 5178 
is connected to the connectors 713A and 71 38, the 

35 CPU 701 recognizes the font name of font data 
stored in the outer storing apparatus 517A or 5178 
in response to a signal to be transmitted from the 
outer storing apparatus 51 7A or 5178 through the 
connectors 713A and 7138. Then; the CPU 701 

40 sends a control command to the control panel 
controller 707 so as to display the font name of 
font data on the liquid crystal display 16A of the 
control panel 16. As a result, the font name of font 
data stored in the outei" storing apparatus 51 7A or 

45 5178:is displayed on the liquid crystal display 16A 
of the control panel 16. of the control panel 16 prior 
to the other font name. 

The following will explain the operations, which 
is from the power-on operation to th^ printing op- 

50 eratlon, with reference to Fig. 6. 

As shown in step 801 • the power of the appara- 
tus is turned on, the CPU 701 confirms whether or 
not the first outer storing apparatus, that is. the font 
cartridge 517A is connected to the connectors 

55 71 3A through the inner bus 712 as shown in step 
802. tn step 802, if it is confirnned that the font 
cartridge 51 7A is connected to the connectors 
71 3A, font data stored in the font cartridge 51 7A is 
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confirmed as shown in step 803. As shown in step 
804, If font data is confirmed, data Is transferred to 
the scanning panel 16, and the font name, which 
was already displayed on the liquid crystal display 
16A, is changed to the font name. stored In . the font : 5 
cartridge .51 7A. In a case that the first outer storing' ' 7 
apparatus 51 7A is not connected to the connectors 
71 3A, the CPU 701 confirms ^whether or not the 
second outer storing 'apparatus, that fs, iorit car- 
tridge 51 7B is conneetedcto the. connectors 7t3B^: to 
through the inner bus 712 as: shown in step 8051 In : 
step 805, if it is confirmed that the font cartridgeii: 
51 7B is connected f: to the connectors 71 38, . font 
data stored in the font cartridge (51 78 is confirmed 
as shown in step 806: Jfcvfont data is confirmed as i . is 
shown step 807; data; is? transferred to the scanning . 
panel 16, and the font name; which was already 
displayed on the liquid crystal display 16A; is 
changed to the font name stored in the font car- ^ 
tridge 51 7A. As already explained, rf the first and = 20 
second outer storing apparatuses 51 7A and 51 78 
are not connected to the connectors 71 3 A and 
713B, the CPU 701 sends the control command to 
the control panel controller 707 so as to display the 
font name of font^data stored in ROM 702 on the 25 
liquid crystal display 16A of the control panel 16. 
As a result, the font name of font data is displayed 
on the liquid crystal display 16A of the control 
panel 16: If the font is selected from the font name 
of font data, a printing operation is , executed as 30 
shown in step 808. It is noted that the CPU 701 
monitors whether or not an output sent from the . 
connectors 71 3A and 71 3B, serving as I/O ports, 
that is. an output level of the detection signal is in a 
low level L. 35 

More specifically, the following font name can 
be displayed. 

In a case that the outer storing apparatuses 
517A- and 51 7B are inserted to at least one of 
openings 24A and 24B, the font name of font data 40 
stored in the outer storing apparatuses 517A and 
51 7B is displayed prior to the other name as 
shovyn in Fig. 7A:. In a case, that the outer storing 
apparatuses 517A and 517B are not inserted to the 
openings 24A and 24B, the font name of font data 45 
stored in the ROM 702 is displayed as shown in 
Fig, 6(B). In Fig. 7A, at least one of the outer 
storing apparatuses 517A,anc! 51 7B is connected, 
an outer font "CARTRIDGE" or a specif ic.- font 
name "TIME" is displayed prior to the other, name.. so 
Then, in the case that this outer font is used:,; the 
image forming is executed by the selection of this 
outer font. However, in the case that this outer font 
is not used, a font name "ITALIC" of font data 
stored in the ROM 702 is displayed as shown in - 55 
Fig. 78, In contrast, if the outer storing apparatuses . 
517A and 517B are not connected. "ITAUIC". is 
normally selected from ITALIC. BOLD, CURIE. ^ 



which are the names of the built-in fonts, and 
displayed as shown in Fig. 7A and Fig. 6(B). There- 
after, if the screen of the liquid crystal display 16A 
is scrolled, the built-in fonts such as "BOLD" and 
"CUBIE" are displayed. A suitable font is selected 
from ihese built-in fonts and used. 

According to the font display of the above 
liquid crystal display 16A, the operator can recog- 
nize the state that the outer storing apparatuses 
51 7A and 51 78 having the outer fonts' arie mounted 
on the opening 24A and 248, and the mounting 
state:can.be positively used; The point that the the 
outer storing apparatuses 517A and 5178 are 
mounted means that the rate of using the outer font 
is high, and j the - display of the above font can 
improve operability. In other words, if ^the outer font 
is used, the number of operations, of the control 
panel 'can be reduced since the selection of the 
font can be rapidly and easily made. 

In the above embodiment; the state : that the 
outer, storing apparatuses 51 7A and 51 7B are 
mounted on the opening 24A and 24B was de- 
tected and transmitted from the view point of the 
software. However, the present invention is not 
limited to the above embodiment. The detection 
may be carried out in a state that the outer storing 
apparatuses 51 7A and 51 7B are electrically con- 
nected to the connector. Moreover, it is of course 
that there may be newly provided a switch for 
turning on/off depending on whether or not the the 
outer , storing apparatuses 51 7A and 51 7B are 
mounted on the opening 24A and 24B, 

According to the image forming apparatus of 
the present invention, since the outer font^is auto- 
matically displayed prior to the other fonts if the 
outer storing apparatuses having the outer font are 
connected, the selection of the font can be rapidly 
and easily made. 

Claims 

1. An image forming apparatus comprising: 

first storing means (702, 703). fixed in said 
image forming apparatus, for storing first font 
data; 

second storing means(517A, 5178), de- 
tachably provided in said apparatus, for storing 
second font data; and 

image forming means (100, 200, 300, 350. 
720) for forming an image on an image bearing 
member by using the first font data or the 
second font data; 

characterized by further comprising: 

means (71 3A, 714B. 701) for detecting the 
mount of said second storing means (51 7A, 
5178); 

means (16, 707) for designating a fontJn 
accordance with the first and second font data; 
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means (16. 707) for displaying the font 
name so that the font name of second font 
data is displayed prior to the font name of first 
font data in response to the mount detection of ' 
said second storing means (517A, 517B) by 5 
the detecting means (71 3A, 71 3B, 701). . 

2. The apparatus according, to claim 1," further . 

comprising: . \ " , " - ^ 

third means (51 7A, 517B). detachably pro- - jo* 
vided in said apparatus, for storing third, font 
data, wherein said detectirig means.. (716. 
713A, 7138) detects the. mount- of said third 
means (51 7A, 51 78) pn said apparatus, and 
said designating means (16, 707) displays a 15 
font name of said third font! data prior to the 
font name of said first font data in response to 
said mount detection. 

3- The apparatus according to claim 2. character- 20 
ized in that said detecting means (71 3A, 7138, 
707) displays the font name of said second 
font data on said designating means (16. 707) 
prior to the font names of said first and third 
font data in response to the mount detection of 25 
said second and third storing, means (517A,. 
51 7B) on said apparatus. 

4. The apparatus according to claim 1 , character- 
ized in that said first storing means (702. 703) 30 
has an area for storing converted bit data. 

5. The apparatus according to claim 1. further 
comprising; 

mount means (24A, 24B) for mounting said 35 
second storing means (51 7A. 51 7B), and gen- 
erating a mount detection signal in accordance . 
with the mount. 

6. The apparatus according ,to claim 2, further . 40 
comprising: 

mount means (24A, 24B) for mounting said 
third storing means (51 7A, 5178), and generat- 
ing a mount detection signal in accordance 
with the mount. 45 
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